Carboplatin-induced oxidative stress in rat cochlea.
Carboplatin is currently being used in the clinic against a variety of human cancers. However, high dose carboplatin chemotherapy resulted in ototoxicity in cancer patients. This is the first study to show carboplatin-induced oxidative stress response in the cochlea of rat. Male Wistar rats were divided into two groups of six animals each and treated as follows: (1) control (normal saline, i.p.) and (2) carboplatin (256 mg/kg, i.p.). Animals in both groups were sedated with ketamine/xylazine and auditory brainstem-evoked responses were recorded before and 4 days after treatments. The animals were sacrificed on the fourth day and cochleae were harvested and analyzed. A significant elevation of the hearing threshold shifts was noted at clicks, 8, 16, and 32 kHz tone burst stimuli following carboplatin administration. Carboplatin significantly increased nitric oxide and malondialdehyde levels, xanthine oxidase and manganese-superoxide dismutase activities in the cochlea indicating enhanced flux of free radicals. Cochlear glutathione levels, antioxidant enzyme activities such as copper zinc-superoxide dismutase, catalase, glutathione peroxidase, glutathione reductase and glutathione S-transferase and enzyme protein levels were significantly depleted 4 days after carboplatin treatment. The data suggest that carboplatin induced free radical generation and antioxidant depletion, and caused oxidative injury in the cochleae of rats.